(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
07.03.2001 Bulletin 2001/10 

(21) Application number 98914845.7 

(22) Date of filing: 08.04.1998 



(H) EP 0 988 776 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Int CI 7 : H04R 25/02 



(86) International application number: 
PCT/DK98/00148 

(87) International publication number: 

WO 98/47319 (22.10.1998 Gazette 1998/42) 



(54) A COMPACT MODULAR IN-THE-EAR HEARING AID 

KOMPAKTES IM-OHR-HORHILFEGERAT 

PROTHESE AUDITIVE "INTRA-AURICULAIRE" COMPACTE ET MODULAIRE 



0Q 

CD 

00 
00 
O 



Q. 
LU 



(84) Designated Contracting States: 
AT CH DE DK FR GB IT LI NL 

(30) Priority: 15.04.1997 DK 42197 

(43) Date of publication of application: 
29.03.2000 Bulletin 2000/13 

(73) Proprietor: TOPHOLM & WESTERMANN APS 
DK-3500 Vaerloese (DK) 

(72) Inventor OLSEN, Jorgen, Mejner 
DK-3400 Hillerod (DK) 



(74) Representative: 

Raffnsoe, Knud Rosenstand et al 
International Patent-Bureau, 
23 Hoje Taastrup Boulevard 
2630 Taastrup (DK) 



(56) References cited: 
EP-A-0 311 233 
DE-C-4121 311 
US-A-4 680 799 



CH-A- 683 811 
DE-C- 4 444 586 
US-A- 5 201 008 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 988 776 B1 



2 



Description 

[0001] The present invention relates to a modular 
hearing aid for arrangement in a user's ear, ITE, partic- 
ularly completely inside the ear canal, CIC, comprising 5 
a hollow plug adapted to the ear canal and having a gen- 
erally irregular conical shape and an outward opening 
which is covered by a faceplate in which a recess is 
formed for removable arrangement of a battery as well 
as an electronic module comprising a microphone and 
further parts composed of a signal processing part and 
a sound reproducer. 

[0002] While conventional hearing aids in a so-called 
BTE design for arrangement behind a user's ear are 
usually manufactured with a housing of a size that al- 
lows relatively easy separation for replacement of bat- 
tery and possibly removal of electronic components for 
repair, etc., hearing aids of the above designs, i.e., of a 
so-called ITE design for arrangement in the ear, normal- 
ly in the funnel-shaped outer part of the ear canal, or of 
a so-called CIC design for arrangement completely in- 
side the ear canal, require a very compact design of the 
housing or plug of the hearing aid to allow it partly to be 
arranged in the ear canal, partly to house the compo- 
nents necessary for operation of the hearing aid, such 
as battery and electronic components for sound recep- 
tion, signal processing and sound reproduction. 
[0003] For manufacturing reasons, such hearing aids 
are therefore normally built up by joining together a plug 
or shell, which is adapted in shape and dimensions to 
the ear canal of the actual user and has an external face- 
plate to which the electronic components are glued or 
otherwise fastened so that by gluing of the faceplate to 
the user-adapted plug or shell they are localized therein 
in a protected manner. In conventional hearing aids of 
this type, such as are known from, e.g., EP A2-0 311 
233 and US-A-4,680,799, it is therefore usually neces- 
sary in connection with replacement or repair of elec- 
tronic components to break the shell or the faceplate by 
miliing or in any other way, which renders repairs difficult 
and more expensive and means that the shell and/or the 
faceplate must be re-established after repair. 
[0004] An attempt has been made to alleviate the dis- 
advantages connected with this by means of a hearing 
aid design known from DE-C1-41 21 311, in which the 
microphone part and the signal processing part of an 
electronic module are placed together with the battery 
in an insert part for removable mounting in the faceplate. 
[0005] This insert part or mounting plate is, however, 
relatively large compared with the overall size of the 
faceplate and therefore requires a corresponding in- 
crease of the size of the recess, which limits the possi- 
bilities of final adaptation of the external contour of the 
faceplate, for example by buffing in connection with join- 
ing the faceplate with the user-adapted shell or plug, to 
an undesired degree. Furthermore, the manufacturing 
of these known hearing aids is made more complicated 
and expensive by the requirement for a separate insert 



part or mounting plate for the electronic components. 
[0006] in another design known from US-A- 
5,201,008, an electronic module is removably fastened 
in a faceplate, here constituted by a rim portion at the 
external orifice of the user-adapted plug or shell, which 
is closed in its entirety by a hinge-connected lid. This 
apparatus design is substantially more complex and ex- 
pensive due to the need for a separate holder for the 
electronic module and a complicated ltd design. 
[0007] From this point of departure, the object of the 
invention is to provide a hearing aid of the type stated, 
in which the possibility of a non-destructive removal of 
the electronic module from the hearing aid housing is 
obtained without any noticeable limitation of the possi- 
bilities of final adaptation of the outer contour of the face- 
plate to a user-adapted ear canal plug or shell. 
[0008] To obtain this, the modular hearing aid accord- 
ing to the invention is characterized in that the recess 
comprises a first region for insertion of the battery and 
a second region coherent with the first region for placing 
of a socket part of the electronic module, while the fur- 
ther parts thereof are placed below the faceplate, that 
at the edge of the recess the faceplate is formed with 
engaging means for said socket part, and that the re- 
cess is formed so that after removal of the battery and 
the socket part the first and second regions together al- 
low passage also of said further parts for removal of the 
complete electronic module. 

[0009] Through said design of the recess in the face- 
plate, whereby the faceplate only has to retain a less 
space-consuming part of the aggregate electronic mod- 
ule in the form of said socket part, which may, for exam- 
ple, comprise only the microphone part, which has to lie 
close to the faceplate in consideration of reception of 
the sound, the intended removability of the electronic 
module can be obtained without any marked increase 
of the size of the recess compared with what is required 
in consideration of replacement of the battery. 
[0010] Advantageous embodiments and features of 
the invention appear from the dependent claims. 
[001 1 ] The invention will now be explained in more de- 
tail below with reference to the schematic drawing, in 
which 

Fig. 1 is a perspective view of an embodiment of a 
modular hearing aid according to the invention, 
Fig. 2 is a perspective view of a faceplate for use in 
the hearing aid of Fig. 1 with an inserted electronic 
module and a battery lid connected with the face- 
plate, 

Fig. 3 is a perspective view of the faceplate itself, 
Figs. 4 and 5 show details in the design of the face- 
plate, 

Figs. 6 and 7 are examples of an electronic module 
for use in the hearing aid of Fig. 1, 
Figs. 8-10 show the design of a battery lid connect- 
ed with the faceplate, and 
Fig. 11 is an example of a hearing aid battery for 
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use in the hearing aid of Fig. 1. 

[0012] The embodiment shown in Fig. 1 of a so-called 
ITE hearing aid for arrangement in the user's ear canal 
comprises a hollow plug 1 adapted to the ear canal and 5 
having a generally irregular conical shape, an external 
faceplate 2 covering the outward opening of the plug 1, 
a battery lid 3 pivotally connected with the faceplate 2, 
and an electronic module 4 having a microphone 5, a 
signal processing part 6 and a sound reproducer in the 
form of a receiver 7. 

[0013] At the narrow end, which faces the interior of 
the ear canal during use, the plug 1 is formed with a 
sound exit hole, not shown, through which sound pro- 
duced by the receiver 7 can be passed on to the interior 
of the ear. 

[0014] When a hearing aid is adapted to a user's ear, 
the shape of the plug 1 is usually individually adapted 
to the ear canal, but the plug 1 may, however, also be 
manufactured as a standard component. The faceplate 
2, which is usually a standard component and may be 
formed as shown in Figs. 2 and 3, is then glued over the 
outward opening of the plug 1. After gluing, the contour 
of the faceplate 2 is then formed by cutting or milling 
according to the contour of the edge of the orifice of the 
plug 1, as marked by a dashed line 2' in Fig. 2. After 
finishing of the plug 1 with the glued-on and contour- 
adapted faceplate 2, the other components are mounted 
in the hearing aid, which provides the manufacturing ad- 
vantage that the plug 1 with the faceplate 2 can be 
cleaned after the finishing so that the other components 
are not exposed to pollution during their mounting. 
[0015] As shown in Figs. 1 - 3, a recess 8 is formed 
in the faceplate 2 for removable arrangement of a bat- 
tery, which may be formed as shown in Fig. 11 and is 
inserted in the lid 3, formed as a battery holder, as well 
as the electronic module 4. For this purpose, the recess 
8 comprises a first region 9 for positioning of the battery 
and a second region 10 coherent therewith for insertion 
of a socket part 11 of the electronic module 4, which 
houses the microphone part 5 of the module. 
[0016] To retain the socket part 11 of the electronic 
module 4, integral engaging means are formed at the 
edge of the recess 8, as shown in Figs. 2 and 3, and, in 
the embodiment shown, comprise a pair of grooves 12 
and 13 which are arranged opposite to each other at 
opposite edges of the recess 8 in the first region 9 for 
positioning of the battery. These grooves 12 and 13 
serve to retain the socket part 11 against displacement 
in the plane of the faceplate 2. The engaging means fur- 
ther comprise a pair of tracks 14 and 15 facing each oth- 
er for retention of the socket part 11 against displace- 
ment at right angles to the faceplate 2 into the plug 1 
and a notch 16 for retention of the socket part 11 against 
displacement in the opposite direction. 
[0017] For engagement with the engaging means 
formed in the faceplate 2, the socket part 11 of the elec- 
tronic module 4, as seen more clearly in Figs. 6 and 7, 



is formed with sideways projecting ribs 17 for arrange- 
ment in the tracks 14 and 15, and with a cam-like, back- 
ward projection 18 for engagement with the notch 16, 
and with protruding resilient lugs 19 for localization in 
the grooves 12 and 13. 

[0018] When the electronic module 4 is arranged in 
the faceplate 2 with the battery lid 3 pivoted out to the 
position shown in Figs. 1 and 2, the parts of the elec- 
tronic module intended for arrangement in the plug 1 un- 
der the faceplate 2, i.e., the signal processing part 6 and 
the receiver 7, are passed through the recess 8 down 
into the plug 1. The socket part 11 is then placed with 
the ribs 17 in the tracks 14 and 15 and is displaced in 
or pivoted towards the plane of the faceplate 2 so that 
the projection 18 is brought into engagement with the 
notch 1 6, whereby the resilient lugs 19 also engage with 
the grooves 12 and 13. 

[0019] The engaging means at the edges of the re- 
cess 8 and the matching engaging means on the socket 
part 11 of the electronic module 4 may be formed so that 
the electronic module 4 is passed substantially at a right 
angle into the second region 10 of the recess 8 and is 
then displaced in the plane of the faceplate for provision 
of the engagements described above. Preferably, how- 
ever, the socket part 11 is passed at an oblique angle 
into the recess 8 with abutment on its edge at the notch 
16, whereupon the socket part is pivoted into place and 
fastened by engagement of the resilient lugs 19 with the 
grooves 12 and 13 and of the projection 18 with the 
notch 16. In this design, the end ofthe tracks 14, 15and 
the corresponding ends of the ribs 17 may be formed 
for abutment on each other and for retention of the sock- 
et part 11 against displacement in the plane of the face- 
plate 2 after mounting ofthe socket part in the recess 8. 
[0020] When the electronic module 4 is removed from 
the hearing aid, the resilient lugs 19 can be released 
from their engagement with the grooves 12 and 13 by 
means of a suitable tool, whereupon the socket part 11 
is pivoted upwards with the back edge at the notch 16 
as the pivot axis for release ofthe projection 18 from its 
engagement with the notch 16 so that the socket part 
11 can be removed from the faceplate 2, and the other 
components 6 and 7 of the electronic module 4 can be 
lifted out from the interior of the plug 1 through the re- 
cess 8. 

[0021] This design, where the socket part 11 can be 
pivoted in and out of its position is especially advanta- 
geous as the engaging means 12-16 of this design, 
apart from being formed compactly, do not require 
space for displacement of the socket part 11 into the re- 
gion 9 at insertion and removal. The design at the same 
time still provides good retention ofthe socket part 11, 
as the resilient lugs 19 project into the region 9 for po- 
sitioning of the battery and here act as levers that pro- 
vide a strong fastening of the socket part and prevent 
its unintended pivoting out after the mounting. The rel- 
atively large distance whereby the resilient lugs 19 
project into the region 9 at the same time makes it easy 
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to remove the socket part 1 1 , as by intention the lugs 1 9 
can easily be pushed out of engagement by a relatively 
small use of force at the outer ends of the lugs 19. 
[0022] Fig. 4 shows an alternative design of the en- 
gaging means at the edge of the recess 8, the grooves 5 
12 and 13 being replaced by upwardly closed recesses 
20. Another possibility is that the grooves 1 2 and 1 3 may 
open out downwards into groove tracks 13a which, as 
shown in Fig. 3, expand from the recess. This design 
provides good engagement of the resilient lugs 19 10 
against unintended pivoting out of engagement. 
[0023] Another alternative design of the engaging 
means appears from Fig. 5, where the second region 
10a of the recess 8 has a truncated wedge shape. The 
tracks 14 and 15 and the notch 16 are here replaced by is 
inwardly projecting, arched ribs 21 at opposite edges of 
the recess 8, which retain the socket part 11 in both di- 
rections at right angles to the faceplate 2 by engage- 
ment with adapted grooves in the socket part 11 instead 
oftheribs17. 20 
[0024] As shown in Figs. 6 and 7, the protruding re- 
silient lugs 19 from the socket part 11 may suitably be 
formed with integral battery terminals 22, as after 
mounting of the socket part 11 these lugs project into 
the first region of the recess 8, where they can be con- 25 
tacted by the terminals on the battery 23 shown in Fig. 
11 , when it is swung into its operative position by closure 
of the pivotal lid 3. 

[0025] In the embodiment shown, the pivotal battery 
lid 3 is hinge-connected to the socket part 1 1 of the elec- 30 
tronic module 4 by the socket part being formed with 
hinge bearings 24 with holders for a pin 25 which can 
engage with hinge tracks 26 formed at one end of the 
battery lid 3. 

[0026] To retain the battery 23, the battery lid 3 has a 35 
partially cylindrical wall 27 extending over at least 180° 
and defining a battery space 29 together with circular- 
section-shaped edge flanges 28. One terminal, usually 
the negative terminal on the battery 23, is formed as a 
pole button 30 as shown in Fig. 11, and the cylindrical <o 
wall 27 at one side of the battery lid 3 may be formed 
with an upright annular edge 31 which, at correct ar- 
rangement of the battery, encloses the pole button 30, 
but which, if the battery is turned the wrong way, causes 
the battery lid 3 to be non-closeable. This prevents in- 45 
sertion of the battery with an incorrect polarization. In 
the embodiment shown, where the battery lid 3 is formed 
with edge flanges 28 at both sides, the side of the edge 
flange 28 where the pole button 30 is placed is formed 
with a depression 32 providing room for the pole button. 50 
[0027] When the battery lid 3 is closed, the circular- 
section-shaped edge flanges 28 abut on the exterior of 
the faceplate 2 around the recess 8, ensuring correct 
positioning of the battery 23 at its insertion into the first 
region 9 of the recess 8, while at the same time the face- 55 
plate 2 can be manufactured in a relatively simple stand- 
ard design as a plane disc-shaped body without protrud- 
ing abutment for the battery lid, whereby the manufac- 



turing of the aggregate hearing aid is simplified and 
made cheaper, and mounting and removal of the com- 
ponents of the electronic module are facilitated. 
[0028] As it appears particularly from Figs. 1 , 2 and 8, 
the design of the battery lid results in retention of the 
battery 23 with uncovered battery terminals formed by 
the pole button 30 and the end surface of the battery 
opposite thereto so that at closure of the battery lid, the 
terminals are directly brought into contact with the inte- 
gral battery terminals on the resilient lugs 19 on the 
socket part 11. 

[0029] At the closure of the battery lid, the main part 
of the partially cylindrical wall 27 will furthermore be 
placed up against the socket part 11 , while the remain- 
ing part of the circumferential surface of the battery is 
not enclosed by any socket that would take up space in 
the interior of the plug 1. The wall of the plug 1 can be 
located very close to the battery so that the plug can be 
formed with small dimensions. 
[0030] In addition to causing accurate positioning and 
retention of the electronic module in relation to the face- 
plate 2, the design of the socket part 11 described above 
means that it supports the battery terminals 22 of the 
electronic module directly, and through the hinge con- 
nection with the battery lid it causes a secure guiding of 
the battery during closure of the battery lid. 
[0031] In the electronic module, the microphone part 
5, as it appears particularly from Figs. 1 , 2 and 6, is di- 
rectly connected with the socket part 11 and communi- 
cates with the surroundings through microphone ports 
33 and 34 formed in the socket part 11 and the battery 
lid 3, respectively, so that with a closed battery lid they 
correspond mutually to ensure well-defined sound ac- 
cess to the microphone part 5. In the embodiment 
shown, the microphone port 34 in the battery lid 3 is 
formed as an open slit which can relatively easily be 
cleaned at soiling through opening of the battery lid 3. 
[0032] The signal processing part 6 with the amplifier 
circuit of the hearing aid is connected via flexible wires 
35 to terminals 36 on the socket part 11, and corre- 
spondingly, the receiver 7 is connected with the signal 
processing part 6 via flexible wires 37. This allows the 
most suitable arrangement of the signal processing part 
6 and the receiver 7 in the individually adapted plug 1 . 
[0033] The design described above of the modular 
hearing aid according to the invention with the individu- 
ally adapted plug 1 , the faceplate 2 fastened to the plug 
1 and formed according to its contour, the battery lid 3 
and its hinge connection with the socket part of the elec- 
tronic module 4 allows an extremely expedient and eco- 
nomic manufacturing together with a very compact de- 
sign that allows manufacturing of individually adapted 
ITE hearing aids of reduced dimensions, which it was 
formerly only possible to obtain with hearing aids of a 
standard design, i.e., without individual adaptation of 
the ear canal plug. 
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Claims 

1. A modular hearing aid for arrangement in a user's 
ear, ITE , particularly completely inside the ear ca- 
nal, CIC , comprising a hollow plug (1) adapted to 5 
the ear canal and having a generally irregular con- 
ical shape and an outward opening which is cov- 
ered by a faceplate (2) in which a recess (8) is 
formed for removable arrangement of a battery (23) 

as well as an electronic module (4) comprising a mi- 10 
crophone part (5) and further parts composed of a 
signal processing part (6) and a sound reproducer 
(7), characterized in that the recess (8) comprises 
a first region (9) for insertion of the battery (23) and 
a second region (10) coherent with the first region 15 
(9) for placing of a socket part (1 1 ) of the electronic 
module (4), while the further parts (6, 7) thereof are 
placed below the faceplate (2), that at the edge of 
the recess (8) the faceplate (2) is formed with inte- 
gral engaging means (12-16) for said socket part 20 
(11), and that the recess (8) is formed such that after 
removal of the battery (23) and the socket part (11) 
the first and second regions (9, 10) together allow 
passage also of said further parts (6, 7) for removal 
of the complete electronic module (4). 25 

2. A hearing aid according to claim 1, characterized 
in that said engaging means of the faceplate (2) 
comprise grooves (12, 13), tracks (14, 15) and/or 
notches (16) for engagement with engaging means 30 
(17-19) formed on said socket part (11). 

3. A hearing aid according to claim 2, characterized 
in that said engaging means on the socket part (11) 
comprise elastically resilient lugs (19) for engage- 35 
ment with said grooves (12 - 13). 

4. A hearing aid according to claim 3, characterized 
in that said lugs (19) are formed as elements which 
project from said socket part (11) and which, in the *o 
mounted position of the socket part (11), protrude 
into the first region (9) of the recess (8). 

5. A hearing aid according to claim 4, characterized 

in that said lugs (19) are integrated with battery ter- 45 
minals (22) projecting from said socket part (11). 

6. A hearing aid according to any one of the preceding 
claims, in which said recess (8) can be covered by 

a pivotal lid (3) for reception and support of said bat- so 
tery (23), characterized in that said lid (3) is hinge- 
connected with said socket part (11). 

7. A hearing aid according to any one of the preceding 
claims, characterized in that said recess (8) can be 55 
covered by a pivotal lid (3) for reception and support 

of said battery (23), and that the battery lid (3) is 
formed with a partially cylindrical wall (27) which en- 



closes the battery (23) over at least 180° and forms 
a battery space (29) together with substantially cir- 
cular-section-shaped edge flanges (28). 

8. A hearing aid according to claim 7, characterized 
in that at one side of the battery space (29), said 
partially cylindrical wall (27) is formed with an up- 
right annular edge for enclosure of a pole button 
(30) on the battery (23) defining one terminal of the 
battery. 

9. A hearing aid according to claim 6, 7 or 8, charac- 
terized in that the microphone part (5) of the elec- 
tronic module (4) is fastened to said socket part 
(11), while the signal processing part (6) and the 
sound reproducer (7) are interconnected and con- 
nected with said socket part (11) via flexible wire 
connections (35, 37). 

10. A hearing aid according to claim 9, characterized 
in that microphone ports (33, 34) are formed in the 
battery lid (3) and the socket part (11) and corre- 
spond mutually when the battery lid (3) is closed. 



Patentanspriiche 

1. Modulares Horgerat zur Anbringung im Ohr eines 
Benutzers, ITE, insbesondere zur vol Istandigen An- 
bringung im Gehorkanal, CIC, mit einem hohlen 
Stopfen (1), der an den Gehorkanal angepadt ist 
und eine im allgemeinen unregelmadige konische 
Form und eine Offnung nach auden besitzt, die 
durch eine Abdeckplatte (2) abgedeckt ist, in der ei- 
ne Aussparung (8) ausgebildet ist, urn eine Batterie 
(23) sowie ein elektronisches Modul (4), das einen 
Mikrophonteil (5) und weitere von einem Signalver- 
arbeitungsteil (6) und einer Tonwiedergabeeinrich- 
tung (7) bestehende Teile umfadt, entnehmbar an- 
zuordnen, dadurch gekennzeichnet, dad die Aus- 
sparung (8) einen ersten Bereich (9) zum Einsetzen 
der Batterie (23) und einen zu dem ersten Bereich 
(9) koharenten zweiten Bereich (10) zum Anordnen 
eines Buchsenteils (11) des elektronischen Moduls 
(4) umfadt, wahrend die weiteren Teile (6, 7) hier- 
von unter der Abdeckplatte (2) angeordnet sind, 
dad am Rand der Aussparung (8) die Abdeckplatte 
(2) mit einteiligen Eingriffeinrichtungen (12-16) fur 
den Buchsenteil (11) ausgebildet ist und dad die 
Aussparung (8) so ausgebildet ist, dad bei der Ent- 
nahme der Batterie (23) und des Buchsenteils (11) 
die ersten und zweiten Bereiche (9, 1 0) gemeinsam 
auch den Durchgang der weiteren Teile (6, 7) fur die 
Entnahme des vollstandigen elektronischen Mo- 
duls (4) zulassen. 

2. Horgerat nach Anspruch 1 , dadurch gekennzeich- 
net, dad die Eingriffeinrichtungen der Abdeckplatte 
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(2) Nuten (12, 13), Schienen (14, 15) und/oder Ker- 
ben (16) fur den Eingriff mit Eingriffeinrichtungen 
(17-19) am Buchsenteil (11) umfassen. 

3. Horgerat nach Anspruch 2, dadurch gekennzeich- 5 
net, dad die Eingriffeinrichtungen am Buchsenteil 
(11) elastisch federnde Ansatze ( 1 9) fur den Eingriff 
mit den Nuten (12-13) umfassen. 

4. Horgerat nach Anspruch 3, dadurch gekennzeich- 10 
net, daft die Ansatze (1 9) als Elemente ausgebildet 
sind, die vom Buchsenteil (11) vorstehen und in der 
montierten Stellung des Buchsenteils (11 ) in den er- 
sten Bereich (9) der Aussparung (8) hineinragen. 

15 

5. Horgerat nach Anspruch 4, dadurch gekennzeich- 
net, dad die Ansatze (19) einteilig mit Batteriean- 
schlussen (22), die vom Buchsenteil (11 ) vorstehen, 
ausgebildet sind. 

20 

6. Horgerat nach einem der vorhergehenden AnsprQ- 
che, bei dem die Aussparung (8) durch einen 
schwenkbaren Deckel (3) zum Aufnehmen und Hal- 
ten erwahnter Batterie (23) abgedeckt werden 
kann, dadurch gekennzeich net, dad der Deckel (3) 25 
mit dem Buchsenteil (11) uber ein Scharnier ver- 
bunden ist. 

7. Horgerat nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeich net, dad die Aussparung 30 
(8) durch einen schwenkbaren Deckel (3) zum Auf- 
nehmen und Halten erwahnter Batterie (23) abge- 
deckt werden kann, und dad der Batteriedeckel (3) 
mit einer teilweise zylindrischen Wand (27) ausge- 
bildet ist, die die Batterie (23) auf wenigstens 1 80° 35 
umschliedt und zusammen mit Randflanschen (28) 

mit im wesentlichen kreisformigem Querschnitt ei- 
nen Batterieraum (29) bildet. 

8. Horgerat nach Anspruch 7, dadurch gekennzeich- *o 
net, dad auf einer Seite des Batterieraums (29) die 
teilweise zylindrische Wand (27) mit einem aufrech- 
ten ringformigen Rand ausgebildet ist, um einen 
Poiknopf (30) der Batterie (23), der einen Anschlud 
der Batterie definiert, zu umschlieden. 45 

9. Horgerat nach Anspruch 6, 7 oder 8, dadurch ge- 
kennzeichnet, dad der Mikrophonteil (5) des elek- 
tronischen Moduls (4) am Buchsenteil (11) befestigt 

ist, wahrend der Signalverarbeitungsteil (6) und die so 
Tonwiedergabeeinrichtung (7) miteinander verbun- 
den und mit dem Buchsenteil (11) uber flexible 
Drahtverbindungen (35, 37) verbunden sind. 

10. Horgerat nach Anspruch 9, dadurch gekennzeich- 55 
net, dad Mikrophonanschlusse (33, 34) im Batte- 
riedeckel (3) und im Buchsenteil (11) ausgebildet 
sind und einander entsprechen, wenn der Batterie- 



deckel (3) geschlossen ist. 



Revendications 

1. Appareil de prothese auditive modulaire destine & 
etre mis en place dans I'oreille de i'utilisateur, ITE, 
en particulier entierement a I'interieur du canal ou 
conduit auditif, CIC, comprenant un tampon creux 
(1) adapte au canal auditif et ayant une forme de 
facon general conique irreguliere et une ouverture 
vers I'exterieur qui est recouverte d'une plaquette 
frontale (2) dans laquelle est forme un evidement 

(8) pour I'agencement amovible d'une batterie (23) 
ainsi qu'un module electronique (4) comprenant 
une partie microphone (5) et d'autres parties com- 
posees d'une partie de traitement de signaux (6) et 
d'un reproducteur de sons (7), caracterise en ce 
que I'evidement (8) comprend une premiere region 

(9) pour I'insertion de la batterie (23) et une seconde 
region (10) coherente avec la premiere region (9) 
pour la mise en place d'une partie douille (11) du 
module electronique (4), tandis que les autres par- 
ties (6, 7) de celui-ci sont placees au-dessous de la 
plaquette frontale (2), en ce que sur le bord de I'evi- 
dement (8) la plaquette frontale (2) est formee avec 
des moyens d'engagement solidaires (12-16) pour 
ladite partie douille (11) et en ce que I'evidement (8) 
est forme de telle sorte qu'a I'extraction de la batte- 
rie (23) et de la partie douille (11), les premiere et 
seconde regions (9,10) permettent conjointement 
ie passage egalement desdites autres parties (6,7) 
pour ('enlevement du module electronique complet 
(4). 

2. Appareil de prothese auditive selon la revendication 

1, caracterise en ce que lesdits moyens d'engage- 
ment de la plaquette frontale (2) comprennent des 
gorges (12,13), des pistes (14,15) et/ou des enco- 
ches (16) pour I'engagement avec des moyens 
d'engagement (17-19) sur ladite partie douille (11). 

3. Appareil de prothese auditive selon la revendication 

2, caracterise en ce que lesdits moyens d'engage- 
ment sur la partie douille (11) comprennent des 
oeillets d rebond elastique (19) pour ('engagement 
dans lesdites gorges (12-13). 

4. Appareil de prothese auditive selon la revendication 

3, caracterise en ce que lesdits oeillets (19) sont 
formes en tant qu'elements qui font saillie £ partir 
de la partie douille (11) et qui, dans la position mon- 
tee de la partie douille (11), font saillie dans la pre- 
miere region (9) de I'evidement (8). 

5. Appareil de prothese auditive selon la revendication 

4, caracterise en ce que lesdits oeillets (19) sont 
solidaires de bornes de batterie (22) faisant saillie 



6 



11 



EP 0 988 776 B1 



a partir de ladite partie douille (11). 

6. Appareil de prothese auditive selon Tune quelcon- 
que des revendicatjons precSdentes, dans lequel 
ledit evidement (8) peut etre recouvert d'un couver- 5 
cle pivotant (3) pour ta reception et le support de 
ladite batterie (23), caract6ris6 en ce que ledit cou- 
vercle (13) est raccorde de facon articutee a ladite 
partie douille (11). 

10 

7. Appareil de prothese auditive selon Tune quelcon- 
que des revendications precedentes, caract6ris6 
en ce que ledit evidement (8) peut etre recouvert 
d'un couvercle pivotant (3) pour la reception et le 
support de ladite batterie (23), et en ce que le cou- 15 
vercle de batterie (3) est constitue d'une paroi par- 
tie Heme nt cylindrique (27) qui recouvre la batterie 
(23) sur au moins 180° et forme un espace batterie 
(29) conjointement avec des collets a rebord (28) 

de section sensiblement circulate. 20 

8. Appareil de prothese auditive selon la revendication 
7, caract6ris6 en ce que sur un cote de I'espace 
batterie (29), ladite parol partiellement cylindrique 
(27) est constitute d'un rebord annulaire droit des- 25 
tine a renfermer un bouton polaire (30) sur la batte- 
rie (23) definissant une borne de la batterie. 

9. Appareil de prothese auditive selon la revendication 
6,7 ou 8, caract6ris6 en ce que la partie micropho- 30 
ne (5) du module electronique (4) estfixee sur ladite 
partie douille (11), tandis que la partie traitement 
des signaux (6) et la partie reproducteur de sons (7) 
sont connectees entre elles et raccordees a ladite 
partie douille (11) au moyen de connexions filaires 35 
(35,37). 

10. Appareil de prothese auditive selon la revendication 
9, caract6ris6 en ce que les acces du microphone 
(33,34) sont menages dans le couvercle de batterie *o 
(3) et dans la partie douille (11) et coincident entre 
eux lorsque le couvercle de la batterie (3) est ferme. 
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